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(57)Abstract: 7 

PROBLEM TO BE SOLVED: To provide a semiconductor ] 

memory of which the write-in time can be shortened and 
the power consumption can be reduced. oeb 
SOLUTION: This memory is provided with a memory cell 
array in which non-volatile memory cells being 
electrically rewritable are arranged, a boosting power 
source circuit 8 generating a boosting potential required 
for write-in and read-out of data, a sense amplifier 5 
sensing read-out data and latching write-in data, 
decoding circuit 2, 3 selecting memory cells of the 
memory cell array 1 by addresses, and a control circuit 7 
controlling automatic write-in operation including writing 
data in the memory cell array 1 and confirmation of 
write-in data based on a write-in command input, an 
address, and a data input, and the memory has a 
continuous write-in mode in which an activation state is 
held without returning a boosting circuit for write-in of 
the boosting power source circuit 8 to a non-activation 
state for each finish of write-in operation of each 
address for write-in for plural addresses. 
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[if *S 2 ] ^ ^ U izJlT U-r ch. 

fjf e A :^ A :^ ^ n -5 ^^cD m-^ IS l: T tu tB^JP 
^ m $ ^ 2 <7)©JS?«-^ ct 0 mi IS#/dEIIS 

#EEm^4 ^-r ^ Ac i6 (7) #mmz!g[Higs ch . 

A:tr$nAc«^fc«H9tg#|£«iglHlgS<Dffiitt^ii^^lit 
stJfB-^P#PBlrt{cm2 0nv>K;:?^'A;b$n7^j:(.^^ 

mm. 

nT#/Emfe^M*-r^^2c7>#EE{HlgS^Wr^#EE^ 40 

::(D^mmmm\^(Dmti^Wii¥'E-]^^zjt-\:^xu^)\^m 

7 KUxm-^i»^iA<5^^-^:^?^OjILA;':7$n'5PBl 

50 



[If 5 ] HutB^ ^: U -t ;U7 U-r fi^^MS^M;^ 
H5tBlll(Dz3V>Kti^0jILA:;^?$n^7 KUAffi^ 

BU f B^ 2 <7) n T > K mJtB1S|gc(0 y K 1/ A ff^ ^ Cin 

^n-^> KT$)^^(hS:if#m<hr-5if3K3aitB«^cD*^ 
#:fBtS^Mo 

'^^U ^ ^ U -fe ;l^7!>^*iB^J ^ nfc ^ COT* D > 

HtfiBii^af^^- K^i. tuSB^ 1 o$rjiaifi^^e#iA^ 
y;!/fi-^<h LT^s#iA;5^i;,f^^{CButB#ffiiiai 

wmmmMm^^^^mizun-r^mmm^^^^'E- k 

So 

> KT*^C<h^Jt#?Sc!:-r^W*3S3fBt^C0^#<*:tB'^, 

'::^^^xmm^f±mm,^m^mi±^mjz^mLxmmm^ 

BiitBaPifiigSti, t9fB^^:'j-t;uy ix<^<7)#^iiA^ii, 
i^. RzS9^^j2<^^^^-i'^Ax$>^m'^\zum^}^^^mf^ 
^x$>^z. ^f)mm^ti^ tm^&^v-'i c^ji^mT^ 

;^ olsg/j: ^ U ir;U7!>^'iB^J$ nfc SCOT'S 0 , 
ft^fSBSJPlHlSg^. SB 1 c^nv> Kc7)A^/{CJ:D. HfrtB;>^ 

x&^m-^izitmtih^mi^^momrm^^^'^-r ^ 
T^-tx-^muvtmiz-tLy hL. mi-'mmm^izm2 
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'A(Dm^'^^-^-( ^)imm^n^^. mz—'^mr^p^izm 
•mm. 

lHl?§*«S ^iX^i^Kjf^i^ 7^ fc-^p#p«'5flff leS ^ii jj^^ ^ 

mL. :i<Dm*ii<Dmm<¥(z'A(om^ji,^^m^'r^::i^ 

> KA^A;'3$n^<i:»#iA*-»jf1s$:||fT-r-5Ci{r J; 

W(Dm^ii<^-^-f ^)i^<Dwmizmmm^^ji^^m^E.\mm io 

i7;UT«fflS^«^rBlS:;^+ -y y'f -Set 5 tC 
LfeCl<!:S;<l#SI[<i:-rSiS*]Bl 1 fB«£©it£»#:|Bfg« 
S. 

m^miG) mt&^mi¥MWZ'ii-^fi^E.m.i±=& 

-^mn^Xi3-ti> c t (C J; 0 WfB#JE«iEleIjfS^ i^i^ 



mltB^ 1 wn-7> Kfc§l^]^l-iT^2cDnv> Kiy K 
X ft ^B:t>'?* fST ^ »^iAit^5='- ^ ^ ^ 0 il L A :^ L 
T. B1}IB#ffimil^|pIgS©«i4ttffi$r^^$-a-fc^^fSic 

S:#ili!fr^¥ig^BB«g^(D©l»;^?£„ 
[«*^17] m3CD=JT>K<&A:;»3bTmflBa^» 

^ jii5»-i!if^t- K«:i6$7$-e-^X7^-y::/<&*r-&c:t<& 
CO 0 0 n 

[^B^cDM-r ci<75^?q{i. mv^mm'.z.i^^m 
m.mm.t^<nmm:f5m\zm-r^. 

[0 0 0 2] 

Kl/7.S.tJCT'-^*A;^;-rntt*. 5^ :/i^gl5T- (c 

[0 0 0 3] ja^<75NORiy:7^.>,->^^qE:'J®«^, 
<Dm{±iP»i^<. 0iJAtt'l -7- KiJi- (1 6t*-;/h) CD-tr> 

\z-D\.^xm'^}i-^m^i)mT-t^mz:if^(Dm^Th^7 \i 

CO 0 0 4] 

—^i^m^(Dm':^x'±m(D^-3^m^wkz.=^nom-^iz 

&^W)i^mizm!£mi^\simt}^:t>:tymm^ti^fz{i>, 

m^s<^tz^-r^mm^m<-r^tmx'U<, mmm^ 
[0 0 0 5] ^niz^vx, m^'7-\^^y^i^-z^ii 

LX, 1 '^->'^^OT7'-^S:P«ggB»C«}#LTgIli»^JX 
XU. 1 7- K:Ji'CD-t>X7>7'iSiJ(c. 1 '^-v?^© 
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[0 0 0 6] dco^H^ti, ±M^mm^^m.LTU^ntz 

[0 0 0 7 ] 

[0 0 0 8] z.(Dmmz^.^^mm'^mMm\^^tz. ^ 

xii'^n^m'^<Dm^\z}^^\:.xmUU'^^^t^^\&ti^ 
n^m 2 (Dummn\z^ 0 mmnmmmm^(Df^^^m 

[0 0 0 9] z,<DmM\z%:b^mmmMm.\tM\z. ^ 
\z\tm$mj£mm^^(Dm'Aiikm^mmi.. buk— 

[0 0 10] C:cD^W{C^^¥agEfl:|Bft^g^j;^(3, 

^muF'E- \^\zit^cxu^)i^mM{.Ta^ti'r^\y=¥n. u 
-^t. 7 \^u7.mn\zjiBcxms.;^^o-t)[^T\y^(D 

mt'oi,^v'-^f}mK^mLxtj^n^mmmmi<D^j£ 
m^^mmmzm±vtmAz^mr^mm^n'Dmm\^m 

[0 0 11] z.(DmMizw^^^mmmmm\tmiz. m 50 
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m.^m^m^i'^mtji^mmii ^ ^ u ir;u^iB^j u ^ ^ 

X (Cck 0 b5I5 ^ ^ U ir ;UT l/-r CD >c ^ U -ti;i/ilK <&ff ^ 
f^(7)©JW^fTP$fliJPlH]g§<h^«A. Hl/X{c^^-r 
[0 0 12] :i<D3?^fSM(c, m^^b.^mv^wm\z^Bm 

K v'7sm^ms%^s^:^m^^^^'T-^m^^xfi-^^ 
^t.\z^y)mzm-KMMM'^^mm.mzm^^m\z%m 

*c:;-r'5S#iA,;9.7'-^^iso3iLA;'jUT, HaiB#EE« 

[0 0 13] ClCD^BJtcj;^^. 'yy^Kfm.mrTYXy 
AA;^{Ccfc:^1ticc7)^-^©#iA^^{-^i^T. #J[£m 

"^^rn^mm-^^^. z,n\z^yyx^m.m.fi^mm^ri 

<7) « ^ tl#JE ©gS c^) ffi ^^{b CO 66 CD ^#110^ 

^'^^^m^mz'fj'b^%\z\x. ^h^m^m^'iL^nf^ 

[0 0 14] 

igcD ^ ^ 'J -tr;uM c N o 'Rm\zm^mm ^ nx i ^ ^ , 

[0 0 15] ^^rU-tr^UTK IcD^-K^WLfia-;? 
{rA*;^ti. o'i^y KU'XSr/;^^A7 KUX;5^'-^n-€ 
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[0 0 16] 7^-37S!^mLPt. ;^^Ay-h4{cJ:D 

«»JA«1 '7-H5i^ (1 r7-KfiCHjK.tS, 16h::yh) (3 
[0 0 171 #EEm?glHlSS8^S, 5^-^<DS^a.^/rS 

[0 0 18] $fJ»[pIgS 7 tS, S®j#^i2.^<D>— 
— :7x — X (CUD 7 1 hX^— h x^>'> (W 

SM) 7 2^#'r'5o cui7iti. ^y':r-i^—y)V 
CEB. »^iA^-r:^-:/;i/WE B. tH;^?-r y;!/o 
EB(Dft!i. S^i2^^n-7> K;?^^'A;b$n-l>o S^jii^n so 

[0 0 19] »#iA^n-v> KtiCU I 7 1 {C:fe(.>T5^ 
n-K^nx, WSM7 2{Cji6n, C:(;)WSM7 2{C 

J: D#BEmz^[ElS§8^r/U^zL t- — 5^ 9c7)©J^^^t^g 

ttfbfi-^PGMEN, FASTEN^^^-r^o ttJClft 40 
^^-r^ck-^d^ cn^CT^fgtt^tm^PGMEN. FAS 

[0 0 2 0] B 3 ti. #/£@2^.lH]g§ 8 <h U-^^ 9 

1^8 ich, m^itiLmmf±^%±-r^wj±{^ms 
-i^^>':f^wz^omm.^ti^. #HiHigs 8 1 cDffitt 

{k$g^t::fi, h 8 3 ^^M.t, iiacD«#iA^ so 
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K<7)^^{3«fg1±ft;ft^PGMEN;?&^'A0, 5g^# 
#iA^^- KcD^^fiffitt^kft^F A STEN<hPGM 
EN^*A^o ip-&»#i^^ffi#i±lHigg8 Ui. 
^-KfC^l^^T. ffitt^bm-^FASTEN, PGMEN 

"L" (Dt^{z4m^mmjzu^o 

[0 0 2 1] m^lti Lffl#m[HlgS 8 2 fiSB#ffi14^,#JC 

i(DititiVH\tmmwf±a!,t] (vpp) i^^izm.0 
\^mmmnRESD\z^r)m^aALmz^y^n^ hy 

>vX^QNO^^LTVPPia^{C®OliS$n'g>o C 
[0 0 2 2] U'^:iU-^9ti. HSiC^-Tct^tC. Zl 

>/\' 1^—37 CMP 1 . CMP2^. dti^coai;^ 

lZjzK)mifimZ:t>:ty^n^. VPPi^^ilJgiffiS^ 
a)Fp1{cit^JJ^gg$n;tPMOS h^>>^X^QP l&LK^ 
NMOS h^>>?X:$'QN 1 ^Wr^p C:n'E,(?>h^> 
>^X^(;)Jg^y-H7!?^©jeim{4m^VgcDai;/jy--Ki 
T^ii'&o Kfrti. ®trCRl, R2, RO 

7J>^*ia^?«Jig^$n;^cgjn3j^/±lpIg§9 l7!)^*i^ttb ^(Df& 
1nR0<Dy—\^^t^-^ — ltitlVMONtl.T. ZJ>/^ 
l/-^CMPl, CMP 2a)^tl'^'nj^K, ^^KmXtl 
^^fcWiM^ti'So ::i>/tl/— ^CMP 1 , CMP 2(7) 

^n-€-'n#fSK. mRXijm'7-iz\tmmm{iLVREFi!}^ 

A^o tSoT. ^:=:^-tt5;^VMON7^/^*S^®{4VRE 
F(C— ifcT'Scfc^tC. h^>>^X^QPl, QNl(7):t 

[0 0 2 3] ®trC(HlgS9 1 K<£:. ftiJia?^ 

GM, yFvm^zj:Dmm^n^m^mPMos 

i^X^QPS, QP4, -•T^^tgSgg^nri.i^o 
©jf^Tii. ^-KafJtaifi^/PGM;^?^* "L" chT^cfoTP 
MOS h^>v^X^QP 37^^*:^>L, ^ U :7 lif^T 
ti©JS?fi-^/P V7&^* "L" t/cCoTPMOS h^>>?X 

r iftf^Tts V g=vpvi:i:^-::>;^c'7— i^mmmm&m^ 

[0 0 2 4] VPP^ti;^;S^<!lVg^±l::/7i^T-(7)P^1{C^lP 
MOS h^>>-'X^QP 2:?5^'^tt^tlTl.^'5o Z.(DPM 

OS h^>>^x^Qp 2ti. ^^mbift{'^(7D<b#afflm 

(D^^V gttitim'f-lZthij^n^o Cc7)U^ilU~-^9 
OO^JWfi-^^/PGM, /PV. /SHOTti, WSM7 

2\z^oi^^n^. 

[0 0 2 5] EI 4 (5. WSM7 2 (D^BS^E^r^ LTl^^^ 
CU I 7 l;)^'»^iA^n-7> K^^SW^tt-Sxh. d 
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-5^Xl/>^X:^4 3(7)tB^7fi-^{iCU I 7 1 (C3l^n 
cmflcfcO. Ut'y— (Ready) 3^fit:v~ 

(Busy) mm^mmz^ti^tx. -^tzMv^^^mn 

[0 0 2 7] ^(^||igCOff^^C7):7^'yS/:i^qEUT<De 20 

[0 0 2 8] ^5{i. S^COtt^ii^^:— HTCDffijf^^^ 

Ati. 1^7 (a) {C^-rJ:p{c. »^iAir-K:^^7' 30 
- XAdd, 5^— ^d a t aCf)5fePjC^n-^n> "555 
h" . "2AAh" , "AAh" "5 5h". 

ois^^n^o a£oT. &»#jiA^ii!jf^^{c4it-r^;u 

:^^*i£^gtc;^c^o ircDt#. »#ii^=i-7> K;;?>'C U I 7 
ENl^, ^S#i2.^it<^;UT "H" \zUr^. 

■ € ii ^ t^ -f :^ ; U CO ^3 (7:) IE 15^ C7D S ^ iX a 3f { C V P GM 
UK^. -^cT^gcT^^U >'Z'1'»jf^ff#(-VPV(c/j:'5o dCDffi 
«<^«^iA^^-HTii, fSttik^f^FASTENti 

[0 0 2 9] giljC^j^.^l^if'^ (Program) <Df^ 

wm^mT'$>^m^ihLwm^m (Read) izu so 
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om^iz unmm # n > k {c o ^/taf^ ^ bbm 

[0 0 3 0] ZLti{ztiLT. K(Dij!if^ 

ittm? (b) (C^-Tcfc^fc. S#iA,ty^^:g-7- K uxA 
dd, T'-^^d a t a<7)^®{C "5 5 5 h" . "2 A A 
h" , "5 5 5 h", "xxxh":g^LN\ "AAh", 
"5 5h". "2 Oh", ''AOh'' Ll^^-Dfc. m-^o:) 

K7!;^XU I 7 1 {::i5l^TT'=i- K^tlT, #l±[HlgS 
COffitt^fbfi^F A S T E Nfiilgg»^iA^^T3 V > K 
:^»^*A^^-e, "H" iiTS^o ?§ttftft^PGMENJi. 

h" , "AOh" ^^tt^;^ttT\ 2-!t< :^;K7)A::^'Tf 

[0 0 3 1 ] m^itiL'^m^mx''A(Dm^5^^zj'r > k 

0, SXTm^T^^^mi^ (Program) t^(Dmi(Dm 

^thi^'^m (Read) ^mom^z.h^^x^^o:)\^m 

^-KTti. ^(Om. ftttfbft^FASTENtCciioT 

Tfe>5o ^LT, 137 (b) tC^-TJ^-pJC, ^fi6^d6^ 

nfc]^^S^jX^$§Tr3-7> K^A:^-r'5::<tt^ckO, 

f£tt^b«^FASTEN(l "L" IZUK)^ 

[0 0 3 2] msti. cc?)^i®coff^^j:::fefrt'5gift«# 

j^^mi^(D\wsM7 2 {z^^mm(Dikmm^m^^iyX 
^jii^'e-\^comx'^t)0\^mK mt>. wm^m (r 

ead) (SI) X9^]^^Z}-^y\if)iAtl^n^ii. 
^'tm^ji<^m± (>^n5^^ h) ;&^*;ei^^^-:3Tli'S>*'^S7:>^ 

y)mm^n^ (S2) . ^05^^ h^yc^c^^^t-^i^y 
iftfi= (S7) tu^. -/uy^^ h^rnxui^m^tiz^j^ 
mm\E]^(DWj±mm^rMth^n (S3) , m^i^^mj^ 
vpGMf)<y- \^miz^pi^nxm^ji^^f)mt:>n^ 
(S4) . mt]i^^mmmt)^<t:. ^vyy-rm^th 
LmmE.vpvfjiy-i^mz^z.'bn (ss) . ^^jy 
(S6) o «^ii^^+^<D«'&jc 
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mTL (S7) , ^y^mmiKm (SD {C-tr^^h^ 

[0 0 3 3] c(Dmm(Dmm\z^^^:. :k<D^of^m^ 

/ci:^o Zin\zm.xm^m^^^^'E—V^\^. gI6^C^ 20 

rn^^b.^^^- \^\z];t-<xmm'^t\^o 
[0 0 3 5] m^\t.. im(Dm^]b.^'v^^) y T ^ 

ci:0 3. 2ms coPfPpl^gSStCT^cC'&o 
[0 0 3 6] ±tB^iScD?^^.-trti. ai^c^S$iA.;^=iv 

'f\zm.^Vi^i.mY^(D^mK^m^tmM\zmii^mn^^ 

-So 

[0 0 3 7] mi oji. t<omt^mm<r>mmrx:<D^mm 
^m^. 9t(o^m(Dmm<Dms\znj^^^'^T^\^x\^^ so 
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-So WSM7 2(7)<g^ti5t<;)lll®(7DjfF^^<h^^^,^j:l^ 
7!?^\ Ell O0OJ:5;^ct^^ii#*SiJia?-r^cfc^{c^i6yn 

>i?'$n'5o mi o\z^i.tL^o\z. 
\zm^'r\z. muuv'^-^m (ss) tc-r-So 
^^iyu-^ 4 2 t)S^iA^^#/±iHigs8 1 ^m'&^m 

^^-D^O\Z'r^. ffilL, 5"^vy^SKICfiRe a d ym 

[0 0 3 8] :icoMa^^6^jU5='^--t^§gT--^P$rp1i^(c;jX: 
<^##j2^^=iv> K;5i^'A;'7^n^ch, ^TKfP (S7) 
lcM^c<!i;ii:<. yn-x^ h^x-y ^^frtri (S2) , 

^4 1 {iK{3ffitt{c$>^^e>, ^7 (c^L;t^Ji>:7n-y 

Cf^^it(ot^^\z*SL>mt^y^—^^^Mt,^m\zt^^^ 

X^'T^-^m (S8) T-^»tFp1»#i^,^zi-^> KC7)A 
^'aT^^YcCl^^^tCti, ^^'^4.2f)^^^ h.TOh^\^ii 

1 ^immzu^^o^iz-t^o 

[0 0 3 9] :i(om\zmm.m\y^^ -m3.(om'^t^o:> 

immzt^^x. ^m^mAzm^. 
[0 0 4 0] zLCD^moywrncDm^. m^^^h^mm-iE,^ 
lofgttfbft-^ti. 9t(Dmim<Dmm\z^\^^xm^]h 

^ 3 > K L T5§ ^ ^ -tt ^ ffitt^tm^ P G M E N 

^ffiV^T. 01 l<DJ:'5?a:lHlKT'«ttfbm^FASTE 

N^^jsg-rnticizi^o m-h. NORy-h i o kd-:*- 

cDA;^iSg^tcffitt^b^^PGMEN^A:^L. cn^il 

mm^i 0 3\z^r^-'^mmrrz\irMm\^xmyj(oxti 
sg^tcAn-So ;i<DNOR^*— M 0 1 c7)tH:^^-r >A 

1 0 2TSS-rnt^. ffitt{bfi-^PGMENC0f^5S 
^ r bfcffitt^tif A S T E N C ^7^^' 

T^-So C:c0f£14ft:ft^FASTEN^##jX^ffi#EE 

[0 0 4 1 ] 0 1 2 (S, d C7:#J±[Hl?S«'t4ftlHl?S<^iftfP 

ctO^^^n^ffittfbfi^PGMEN;)^ "L** IC;^^oT 

^U^Uy'-(-iXmzf^^o ^(D^U^Uir^ -AKmcD 
m^t^ r AT^iil^ :9 fc;^:(^«^iA<5t#.=] v > K;)^'A;b 
$nn«, ?§tt{l:fi-§-F AS TENti "H" (D^mi^m 

n-^n. m^'^^m^f£^m^mmz^-:>ti^^'A(Dm 
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-r ^ ^ t:;*:<7) S # ^ n > H (7) A ;^ i^^Yj: V ^ ^ ^ fc . 

[0 0 4 2} c<Dmm(Dmmjz^^t. m^&^mw}± 

•ox. ^(Dmmo)mm(Dj:3izmmm^ii<^'E-\^^m 
^iytjif)^'bm^j2^^^nt:>f^-^^m'^(Dj:oizm%kizmtf 

7.. y'-^^mmm^zm^iit^z^-^y \i ^imz^^ti 
m^^^m^E.^^^mmLxmii^m\z^r^. 5fe 

[0 0 4 3] :z(DmMit±$^m^(Dmmjzm^nrji^^. 
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